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IN THE CLAIMS 

1. (Currently Amended) A method for preparing a cyoloolefin polymer 
containing polar functional groups, comprising; 
preparing a catalyst mixture including 

i) a precatalyst containing palladium and at leant o ne ligand bonded to the 
palladium which is selected from the flroup consisting of an B-diketomto, and 
carboxylate p ot)P es entod by Ch e mical Formula h containing a Group 10 transition meto t 
having a Ugond containing oxyg e n ions bond e d to th e m e tal ; 

ii) a first cocatalyst which is an organic uompound-r epresented by Chemical 
Formula 2 or Chemical Formula 3 which has an unshared E l e ctron pair and serves w ftn 
electron dono ro ontaininti a Group IS ele m e nt ; and 

iii) a second cocatalyst represented bv Chemical F ormula 4 which is capable of 
providing an anion and weakly coordinating to the palladium metal-of the precatalyst; 
and 

subjecting a monomer solution comprising a noibornene-based compound 
containing a polar functional group represented bv Chemical Formula 5 to an addition 
polymerization reaction in the presence of an organic solvent and the catalyst mixture, 
at a temperature of 80*200 1C, the total amount of the organic solvent being 50-800 % 
by weight based on the total weight of the monomer contained in the monomer solution, 
and the product yield of the polymer being 50% by weight or more based on the total 
weight of the monomer: 
CKomioal Formula 1 

{ ■ 0 . (A) 0]nM(Rl)2n 

2 
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wh e rein 



n to I or 2,: 

A r e pre se nt s a linear or branched Cl 20 a)kyl* oryl, aralkyl, allcwyt group or* 
linear or briutoh e d CI 30 olkyl, aiyl, aralkyl or qlkonyl group ooDluiniftg a hotoro atom 
fe wluding Si, Go, S, O, or H; 

R - ] is hydrogens q lin e ar or branched CI 20 alley!, olkenyl or vinyl group; o C3- 
12 oyoloalkyl group uraubptituted or wbotitut e d with a hydreuarbon; a C6 1Q ary! group 
unaubotitut e d or s ub s titut e d with a hydrocarbon', u C6 13 aryl group containing at l e a s t 



or a C3 2Q alkyny l group; 
Chemical Formula 2 

D<rV , [X<r\L 

wherein 

D is phosphorou s n Group 15 e lem e nt 

c is an integer of Q to 3, 

X_is an oxygen. sulfur, nitr ogen or silicon. 

d is 1 when X is an oxygen or sulfur. 2 w hen X is a nitrogen atom, or 3 when X 
is a pilfrQn, 

R 2 is hydrogen: a linear or branched C^ alkyL alkoxv. ajJyL alkenyl or vinyl 
group; a Ci -i? cycloalkyl group unsuhstiluttxi or substituted with a hydrocarbon; a Q^o 
arvl tp-uup unsubstitnted or substituted with a hydroc arbon- a C H1 aralkyl aroun 
unsubstituted or substituted with a hy drocarbon: a Cuo nlkynyl group; a triQmcar or 
branched C m aikvtt gily] or triHinear or branchecLCi.io fllkoxy^) sjlvl fitoup; a tri(G 3 . 12 
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cvcloalkyl unsubstituted or substituted with a hydrocarbon) silvl group: a tri(C^) arvl 

^substituted or substituted with a hydrocarbon^ silvl t*rouu: aJliCCfcfl arvloxv 

unsubstituted nr subst ituted with a hydrocarbon^ silvl group: a triYJinear or branched Cu 
m alkvft siloxy group: a trifC^ig cvcloalkyl unsubstituted w substituted with a 
hydrocarbon! gjloxv group: or trifC^ arvl unsubstituted or substituted with a 
hydrocarbon! siloxy group, in which all thoso substituents may be substituted with a 
linear or branched haloalkvl group or a halogen: 
Chemical JFormuifl 3 

P phwptonwg a Group 15 e lement, 

ft 3 i?ft? d£fiB£d ir>„Ri^rCh^|tii^l Foppulft 

R* is 3 linear Pr hranfthgd Cm atkvl alkenvl or vinvl mxip; ti CV.. cvcloalkyl 
group unsubstituted or substituted with a hydrocarbon: a Cn-« arvl group unsubstituted 

or substituted Nyfth a hy^rpcybpn; w a Gi-j*.m) ky lmmxM or safeatifigsd 

with a hydrocarbon: 

Chem tgal Jggimitftt A 

[Cation IjJ Anionic 

wherein 

cation is selected from the group consisting of proton: cations of Group 1 and 2 
metals: and organic groups containing these cations selected from the group consisting 
of ammoniums selected from the group consisting of [NHIR 5 )?]*, [NH ? (R S V»]\ 

MM?fR 5 )ift and IMR:}^ phosphonium? seie^ed fropi tbe gffiaa^aiasistias gf 

LBBCS^L rPH^RV^glfaflB^iri BBd cybonium^qfR 5 ).,!', [H(OEt ; ^ 

4 
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f Ael + . and [Cp^Fel*- in which R* is a linear or branched Ci.y i alkvl group: am alkvl or 
silylalkyl group substituted with a halogen; a fi^cycloatkyl group unsubstituted or 
SUbstjUrted w ith a hydrocarbon; a cycloalkyl or ailyl cydoajkyl group substituted with a 
halogen: a Q^aryl croup un&ubstituted or substituted with a hydrocarbon: an arvl or 
silvl arvl ftroup substit uted with a halogen: a C 7 . n aralkvl group unsubstitutsd or 
substituted with a hydrocarbon: or an aralkvl or silvl aralkvl aroun substituted with a 
bftlflgeiL .whprpip ppipfl is BP fl g jgQ capable of weakly coordinating to the palladium toe 
m e caJ M of the precatalyst, and is p e l e ot a d from th e group oonoistinp o f a borate 
represented bv Chemical Formula 4a or 4b i aluminut e . | SbF6 l . [PF6|. [AoF6h 
pe*fluOFOae«to te ([CK3C02]), p e rfluoropr optona to ( EC 2P5C02]), perfl ufrfobtrt y r at e 
(rCF3CF2CF2C02J), perohlomte ([C1CM]), p toluonooulfonoto ftp CII3C6H.1S03]), 
[S03CF3], boratabon^ e n e , and carborane unsub s tituted or sub s tituted with a halogen 

trttTTTt, 

Chemical Formula 4a 

gheq ii cal Formula 4b 
[MYOR 6 )J 
wherein 
M' Is a boron: 

R* is a halogen: a linear or branched Ci.™ alkvl or alkcnvl group unsubstituted 
or substituted with a halogen atom: a Gx .m cvcioalkvl group unsubstitutcd or substituted 
with a halogen: a C^ n arvl group which unsubstituted or substituted with a 
hydrocarbon: a C^tn arvl group substituted with a linear or branched C^.^trialkvlsiloxv 
group or a linear or branched Cj j^ triarvlsiloxv group: or a C? . ^ aralkvl group 

5 
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unsubstituted or substituted with n halogen, and 

a and h are the number of the cations arid a nions, respectively, and determined 
to allow the cation and anion to be electr ically neutralized and balance the chamey, 
ghgmical Formula^ 




wherein 

m is an integer of 0 to 4. 

at least one of R 7 . R*. R* and R.'" Is a polar func tional croup, the others are non- 
polar functional group, and R 7 . R 8 . R. 1 * and K 10 ca n be honded together to form a 
saturated or unsaturated Q.<?n eve) ic group or aromatic ring, 

the non-polar functional group includes hvdroaen; halonen; a linear or branched, 
C. -. n alkvl Broun: . a linear or branched C ™ haloalkvl croup: a linear or branched G-so 
alkenyl group: a linear or branched C L .2f;_h ajoalkenvl group: a linear or branched Cvao 
ajkynyl group: a linear or branched C»o h aloalkvnvk a C^. l? cvcloalkvl group 
unsubstituted or substituted with alkyl. alkenyl alk.vp.vl. ha logen, halo/ilky). haloalkenvl. 
or haloalkvnvk a C-wtn ai-vl tfroup unsuhstituted or substituted with ftlkyl, alkenyl,, 
alkvnvl. halogen, haioalkvl. haloalkenvl. or halon lkynyl: and a d.,* aralkvl group 
unsubstituted or substituted with alkyl. alkenvl. nl kvnvl. halogen. haloalkvK haloalkenyj 
or haloalkvnvK 

the polar functional group is a non-hvdrocarbonaceous polar group qpntamina. 
at least one of O. N. P. S. Si and B. and is selected from the group consisti ng of: OR 12 , 

6 
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ocfcnoR 12 . s"nryr>yffl'» cro\R ia . R'^ymn 12 . oa ow 12 . R n ocro^R 12 . 

(R"QtpQR 12 . fOR'huOR 12 . CfO^QVR". R >l Cft WW'ifflR» SR 12 . R"SR i2 . SSR." 
k"SSR 12 . Sf-OYR 13 . R"S(K»R 12 . R"C(-SlR ia . R"C("S^R i2 . R |l SO.R'*. SQvR 12 . 
R"N=OS. NCO. R"NCO. CN. K U CN. NNCf«»SlR ta . R"NN Cf-91R". NO,. R"NCK 

/R" /R 14 / R1J / R 1» 

-C(0)l< -R^(0)< _ N / R " - R 11 N / R " -0C(0)N^ -R1« OC <0,n( 

\m» \ R M ^R'S V RW N R« R,. 



0 

T" - 


o o 

■ R.1S R« OS R 12 

0 o 


-R"O^R« 
0 

■> . . . 


-o!oR« ~R 11 0 R* _ B / R12 

O 0 V R" 

-x- — - — j — * — > 




/OR 12 


/OR" R« 
x OR*^ ~N~ 


s r ? r ? 

C-R 18 -R^N-C-R 1 ^ — N^C-OR 13 ^ 


-r»n-c- 


A 
-c-c N 

*0R 13 R" " 


A 

-R"p~Cv 

! > R1» 


JXI-OH- . -riU-Ur» . 


-p( 

N 0R 13 


- R1 <oa» * 


/OR'* 
N 0R» 


s OR 13 S 0R" N 0R« 



ft,ORU ft,OR' s 

-OPC -r 1, opC 

^OR 1 *^ and s OR» . 

in which R" is a linear or branched Ci.-w .alkvl frroun: , a linear or branched Ci. 
^haloalkvl erouo: a linear or branched Cm alkenvl group: a linear or branched C^ e 
haloalkenvl croup: a linear or branched Ci.aaalk.vnvl group; q linear or b ranched Q uft 
hnlnalkvnvl: a G»_i-> cvcloalkvl uroup unsubstitut ed or substituted with alkvl. alkenyl. 



alkvnvl. halogen, haloalkvl. haloalkenvl. or haloalkv nvl: a C*m arvl group unSubstfolted 



or substituted with alkvL olkenvl. alkvnvl. halogen, haloalkvl. haloallcenYl, Of 



haloalkvnvl: and a Ct.h arallevl group unsubstitut ed or nubslltuted with aJkvl. alkenvl. 



alkvnvl. halouen. haloalkvl. halonikenv l. or hftlnalkvnvl. 

R 12 . R 13 . and R 14 arc eadi Independently hydrogen : * halogen: a linear or 
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branched Cu>r»alkvl group: . a linear or branched Cu« haloalkvl group; a l inear or 
branched alkenvl strong: a linear or branched Ci-m haloalkenvl group: tt linear QT 
branched Ci.a n alkvnvJ mm a linear or branched &-« hatoalkynyl: | C^igcycloalkyl 
group unsubstftuted or substituted with alkyl, alkenvL alkvnyl halogen, haloalkvl, 
haloalkcnvl. or haloalkynvl^ a C^ arvl group unsuhstituted or substituted with alkvh 
alkonyl, alkynyl, halogen, haloalkyl, h»loa1keny) t qr hft|pq)kyqyl; q Em,? ^'Hy 1 B^P 
ui^hstjtuted or substituted with alkyl, alkenvl alkynvh halogen. haloalkyL haloalkcnyi 
or haloalkvnyl; or alkoxy, haloalkoxv, carbonvloxy, halocarbonvloxy. und 
p is an integer of 1 to 10 . 

2. (Canceled) 

3. (Canceled) 

4. (Canceled) 

5. (Canceled) 

6. (Original) The method for preparing a cycloolefln polymer containing polar 
functional groups according to claim 1, wherein the organic solvent is selected from the 
group consisting of dichlorornethane, dichlotoethane, toluene, chlorobenzene and 
mixtures thereof 

7. (Canceled) 

8 
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8. (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim 1, wherein the total amount of the organic solvent 
is 50-200 % by weight based on the total weight of the monomer contained in the 
monomer solution, 

9. (Canceled) 

10. (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim 1, wherein the polymerization reaction is 
performed at a temperature of 80-150 1. 

1L (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim I, wherein the catalyst mixture includes a metal 
catalyst complex containing a cation complex made of the precatalyst and the first 
cocatalyst and an anion complex made of the second cocatalyst 

12. (Currently Amended) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim 1, wherein the catalyst mixture 
comprises, based on 1 mole of the precatalys t - eentainjtig Group 1 0 transition motat , 1-3 
moles of the first cocatalys t obtaining the organic compound containing th e Group IS 
clem e nt ; arid 1-2 moles of the second cocatalyst whioh i s capabl e of providing an anion 
and weakly coordinating to th e meta l of the prooatalyst . 

13. (Original) The method for preparing a cycloolefin polymer containing polar 

9 
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functional groups according to claim 1, wherein the molar ratio of the catalyat mixture 
based on the precatalvstQ ffiUfl- ^&4mfl^t4o^metaJ -eempe w4 to the monomer contained 
in the monomer solution is in the range of 1:2,500 - 1 :100,000. 

14. (Currently amended) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim 1, wherein the polar functional 
group of the nofeown enorbornenc- based compound includes an ester group and an 
acetyl group, 

15. (Canceled). 

16. (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim 1, wherein the monomer solution further 
comprises a cycloolefin compound containing no polar functional group. 

17. (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim 16, wherein the molar ratio of the cycloolefin 
compound containing no polar functional group is 30 % by mole based on the total 
monomers contained in the monomer solution. 

18. (Currently amended) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim 1, wherein the cycloolefin 
polymer containing polar functional groups includes a homopolymer of a cycloolefin 
monomer containing a polar functional group, a copolymer of cycloolefin monomers 

10 



PAGE 13/21 1 RCVDAT 7/21/2006 5:21:03 PM [Eastern Daylight Tune] ■ SVR:USPTO-EFXRF-5/13 * DNIS:2738300 ■ CSID:8602860115 ■ DURATION (mm-ss):0448 



Jul 21 200G 5; 20PM CANTOR COLBURN LLP 



86028601 15 



p« 14 



containing different polar functional groups, and a copolymer of cycloolefin 
momomere rnonumers containing a polar functional group and cycloolefin monomers 
containing no polar functional group . 

19. (Original) The method for preparing a cycloolefin polymer containing polar 
functional groups according to claim 1, wherein a molecular weight (Mw) of the 
cycloolefin polymer containing polar functional groups is in the range of 100,000- 
1,000,000. 

20. (Original) An optical anisotropic film comprising a cycloolefin polymer 
containing polar functional groups which is prepared by a method as claimed in claim 1 
and has a molecular weight of 100,000 or more. 

21. (Original) The optical anisotropic film according to claim 20, wherein the 
optical anisotropic film has 70 to 1000 nm of a retardation value (Rth), as defined by the 
following equation 1; 

(Equation 1) 

R 1h - A(tiy - nz) x d 

wherein, n y is a refractive index in a fast axis direction in a plane, measured at a 
wavelength of 550 nm; 

n 2 is a refractive index in a thickness direction, measured at a wavelength of 
550nm; and 

d is the film thickness. 



11 



PAGE 14/21 1 RCVD AT 7/21/2006 5:21:03 PM [Eastern Daylight frnie) * SVR;USPTO«EFXRF-5/13 * DNIS:2738300 * CSID:8602860115 1 DURATION (mnvss):0448 



8G028G01 15 



p. 15 



22. (Currently amended) The optical anisotropic film according to claim 20, the 
refractive index of the optical anisotropic film satisfies the following equation 3: 

(Equation 3) 

n y £l%> n ? n x ^ nv r» nz 

wherein, u^fis-ls a refractive index in a slow axis direction in a plane, n^ny is a 
refractive index in a fast axis direction in the plane, and is a refractive indox in a 
thickness direction. 

23. (Original) The optical anisotropic film according to claim 22, where in the 
optical anisotropic film is used as a negative C-plate type optical compensation film for 
Liquid Crystal Displays. 

24. (Original) A display device comprising an optical anisotropic film as 
claimed in claim 20. 

25. (Previously Presented) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim 1, wherein i) the precatalyst is 
selected from the group consisting of an Pd(acetyl acetonate) 2 , Pd(acetate):, 
(acetate)Pd(acetyl acetonate), (allyl)Pd(acetyl acetonate), and (allyl)Pd(acetate). 

26. (Previously Presented) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim 1, wherein ii) the first cocatalyst 
is tricyclohexylphosphine. 

12 
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27. (Previously Presented) The method for preparing a cycloolefm polymer 
containing polar functional groups according to claim 1, wherein iii) the second 
cocatalyst is dimethyl aniliniumtetrakis(pentafluorophenyI)borate. 

28, (Previously Presented) The method for preparing a cycloolefin polymer 
containing polar functional groups according to claim i, wherein the norbomene-based 
compound contains a polar functional group selected from the group consisting of 5- 
norbomene-2-carboxylic acid methyl ester, 5- noibornene-2-carboxylic acid butyl ester, 
5- norbomene-2-allylacetate, 5- norbomene-2-acetate. 



13 
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